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Function to optimize
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Start by expressing the function to optimize. Here we will try to minimize
the energy gain per turn required in each RCS.

- The energy gain per turn determines the total RF voltage needed for
the accelerator
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The variables used in the problem are the the |nject|on gamma y, ... Here

I=5 represents the injection energy in the collider, so the extractlon
energy of the RCS 4

T

The other variables used are the acceleration time T in each -
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* We should also ensure that the transmission through the 4 RCS remains
above a selected target
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e The total magnet length should also remain below the packing factor
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Fixed parameters
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« We also need to provide

b daries f h Parameter Value
Son.]e oundaries for the RCS 1 circumference [m| 5990
variables RCS 2 circumference [m] 5990
RCS 3 circumference [m] 10000
For the T rst test, try for fit RCS 4 circumference [m| 27000
the RCS 4 In the LHC tunnel ormal-conducting magnet maximum field [T] 1.8
(27 km) Super-conducting magnet maximum field [T 10
— : Lorentz gamma factor at injection in RCS 1 597
asanle — LO;E?EH;?W I"T:Z; bgu;c;ary Total transmission Ny /Ny = 0.65
: ’”2 i {TEVB E 17(% 1300&@.%% RCS 1 packing factor < 0.61
inia (Einja [TeV]) 10001 (L06) 30000 (3.17) RCS 3 packing factor < 0.63
:1 ‘fmg] na (TN ODE '(; & 4730%(0'0) RCS 4 packing factor < 0.70
T2 [ms] 0.3 3
T3 [ms] 0.8 8
7y [ms] 1.0 12
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) Optimization results C tunnel for RCS
ﬁﬁéﬁﬁ Zj'j{:’l | Best energy 3.70 TeV
« Genetic Algorithm 0. Eg:::':fffg;’v
parameters o 3| Egain.3 = 7.0 GeV
= Egain, 4 = 12.5 GeV
- Population: 200 = % 4
- Generations: 1000 S
w
- Children: 20 é’ 07 )
e For the first test, try for fit E
the RCS 4 in the LHC tunnel
(27 km)
« Show the energy gain per

turn required in each RCS "~ 36000 38000 40000 42000 44000 46000
y at RCS 4 extraction __.
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SN\ o o - SPS tunnel for RCS 1 and 2,
Optimization results 'HC tunnel for RCS 4
L 10
* Try for fit the RCS 4 in the g b
LHC tunnel (27 km) and the 0.9 Egain,2 = 4.1 GeV
RCS 1and RCS 2 in the SPS = e
tunnel (7 km) = — .
— 0.8 1
.S
a
€ 074,
c
1]
=
0.6
0.5

36000 38000 40000 42000 44000 46000
RCS 4 extraction
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P ¢ . - SPS and LHC tunnels,
Optlmlzatlon results 1.8T and 16T for RCS 4 magnets

JAEEE
* Try for fit the RCS 4 in the o T Gey
LHC tunnel (27 km), the RCS 0.9 Eqain.2 = 25.5 GeV
. o Egain 3 = 15.1 GeV
1and RCS 2 in the SPS = s =127 GeV
tunnel (7 km) = .
- 0.8 1
« Now the dipole magnet G
fields for the RCS 4 are 'E 07
. v
Increased S E
- 16 T for the SC magnets - 0.6
- 2.0 T for the NC magnets
* The packing factor for RCS 4 is 0> 42000 43000 44000 45000 46000 47000

increased to 0.7 y at RCS 4 extraction
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